It has been known that mouthwash was recommended as additional routine oral health care after toothbrush. People like to use mouthwash because the advantages of mouthwash can reach all surfaces of the oral cavity which may not be achieved by a toothbrush and used mouthwash used within a short time. The campaign through the media, the availability of products of various brands and the content of mouthwash in stores or supermarkets, make people easier to choose mouthwash for maintaining oral health. Sometimes, people use mouthwash excessively and do not use it according to the indications or suggested manufacturer's instructions. 1 There are two types of mouthwash available in the market today, alcohol-containing mouthwash and non alcoholcontaining mouthwash. Basically, both types of mouthwash use for oral antiseptic and may have similar indications such as for reducing dental plaque, relieve inflammation of the periodontal tissues, especially gingivitis, reducing halitosis and also to prevent caries due the presence of the fluoride content in the mouthwash. 2, 3 The concentration of alcohol mouthwashes are commonly up to 21 the main content of essential oils. The alcohol-containing mouthwashes are available globally over the world. The containing of alcohol in mouthwash more than 10% has been suggested may cause discomfort in the oral cavity. 4, 5 Although it is still controversial, the alcohol in mouthwash may be a risk factor for oral cancer. 6, 7 In addition, some evidence suggests that the use of alcohol in the mouthwash may cause complaints of dry mouth (xerostomia). 6, 8 Whether the evidence of alcohol-containing mouthwash may give serious side effects in oral cavity or not, a nonalcohol-containing mouthwash has been developed. Some products of non alcohol mouthwash have been already available in the market in Indonesia. 2, 9 A study of Kerr et al. 10 showed that there is no difference of xerostomia and salivary secretion significantly between groups of adult subjects who use mouthwash containing alcohol (Listerine) and non alcohol mouthwash (mint act). The study was conducted in adult subjects (mean age 40 years) with healthy and do not have systemic diseases, but, the mouthwash (mint Act) used in that study was not available in Indonesia. It is important to know the effect of alcohol containing mouthwash on xerostomia in elderly because there is not a study of the difference of xerostomia using mouthwash containing alcohol and non alcohol in the elderly yet since the pupulation of elderly relatively increased in Indonesia. It is suggested that the decreased salivary secretion and xerostomia found in the elderly, although aging as a cause of the decreased salivary secretion and xerostomia in the elderly is still debated. 11 Most causes of decreased salivary secretion and xerostomia in the elderly are mainly by systemic diseases and drugs. 12, 13 Xerostomia and decreased salivary flow rate (hyposalivation) are not similar. Hyposalivation may cause xerostomia if the saliva production less than half of normal saliva production and xersotomia may be the first symptoms which will be found and told by patients in the clinic because the hyposalivation may be only assessed by salivary flow rate examination. 14 The use of mouthwash may affect oral condition, and xersotomia may be the complaint of subjetcs who used mouthwash. Alcohol-containing mouthwash may increase xerostomia severity in elderly. The aim of this study is to investigate the difference of xerostomia severity between elderly use non-alcohol mouthwash and alcohol mouthwash.
material and methods
This study was a pre-post study and performed in elderly who live in Yogyakarta, Indonesia. The inclusion criteria of this study is man or woman with age above 60 years old who do not have systemic diseases based on anamnesis such as diabetes mellitus (DM) etc, do not have acute oral diseases, and do not have allergy to one of mouthwash components, do not use denture, at least have four teeth in the mouth. Only subjects who meet the inclusion criteria and sign the informed consent involve in this study. The exclusion criteria of this study are elderly who have motoric control problem, under dentist or physician treatment, have acute oral problems and refuse to involve in this study. This study divided into two groups. The first group consist elderly who use alcohol-containing mouthwash (Listerie coll mint TM ) and the second group consists of elderly who use non alcohol-containing mouthwash (Hexadol TM ). All subjects do not know the mouthwash they received to use in this study. Both groups use mouthwash for 7 days (one week) twice a day with each rinse 15 ml (30 ml for a day). Before using mothwash (baseline), xerostomia severity was assessed by VAS questionnaire 15 and xerostomia severity reevaluate in day eight after routinely use mouthwash for seven days (post-treatment). The xersotomia severity assessed in the morning between 9.00-11.00 AM. The mean score of the visual analogue score (VAS) xerostomia each group in baseline and post-treatment was analyzed by the Wilcoxon sign ranked test, and Mann Whitney U test with 95% confidence level using SPSS 16.0 statistical program (SPSS Incorporation, Chicago, USA). This study approved by ethical Committee of Faculty of Dentistry, Universitas Gadjah Mada.
results
There were 30 volunteer elderly who meet inclusion criteria participated in this study. Fifteen elderly in the first group used non alcohol mouthwash and the other fifteen elderly in the second group used alcohol-containing mouthwash. The characteristic of subjects of this study present in Table 1 .
The mean ages of subjects in non alcohol mouthwash (NAM) was 67 year old, and the mean age in alcohol mouthwash (AM) was 66 year old. Female subjects were less in NAM (40%) than 53% female in AM group. All subjects in both group was retired and 100 % education level is middle education level graduate. Almost all subjects were Javanese.
The VAS score of xerostomia post treatment ( m e a n + S D / 1 9 . 4 7+ 8 . 3 3 ) h i g h e r t h a n b a s e l i n e (mean+SD/15.87+8.91) in AM group (p<0.05), but, there is no significant difference of VAS score of xersotomia between post treatment (mean+SD/23.53+10.81) and baseline (mean+SD/23.67+11.82) in NAM group (p>0.05). The mean difference of VAS score of post-treatment and baseline between AM and NAM group was not significant (p>0.05).
discussion
This study is the first study which comparing xerostomia severity between elderly using non alcohol-containing mouthwash and alcohol-containing mouthwash in Indonesia. This study showed the increase of xerostomia severity of elderly who used alcohol-containing mouthwash was higher than non alcohol-containing mouthwash which indicated by the high VAS score after seven days using mouthwash. On the contrary, the difference of VAS score of xerostomia severity of elderly who used non alcoholcontaining mouthwash between baseline and post treatment were relatively similar ( Table 2 ). However the mean VAS scores of xerostomia in both pre and post treament in alcohol containing mouthwash subjetc were lower than the mean VAS scores of xerostomia in non alcohol-containing mouthwash. This difference of mean score of VAS in both groups may be caused by the effect of the other contents of alcohol-containing mouthwash (Listerine) such as the essential oils which may mask dry sensation of alcohol in mouthwash in oral cavity. According to analysis, there was a significance differences of VAS score of xerostomia between baseline (before using mouthwash) and post treatment (after using mouth for seven days) in elderly using alcohol mouthwash but there is no significant difference of VAS score in non-alcohol mouthwash group between baseline and post-treatment (p<0.05).
This study only assessed subjective feeling of xerostomia due the xerostomia may have more clinical relevance to assess salivary gland dysfunction or impairment rather than objective measurement using salivary flow rate. The measurement of salivary flow rate also tends to be influenced by the collection time of salivary flow rate and circadian rhythm. 16 This result showed that there is no significant difference between mean difference of pre and post of alcohol-containing mouthwash and non alcoholcontaining mouthwash. This result was in line with Kerr et al. 17 study that showed there was not a significant difference of xerostomia between non alcohol-containing mouthwash and alcohol-containing mouthwash (Table 2) . We used the same alcohol-containing mouthwash (Listerine) with alcohol concentration approximately to 21.6% as Kerr et al. study. 17 The difference between this study and Kerr et al study were the non alcohol-containing mouthwash and the method of study. Our study used Hexadol (Hexetidine 0.1%) which is one of non alcohol-containing mouthwashes available in market in Indonesia and the study of Kerr et al., 17 use min act Total Care mouthwash. Hexetidine has been proved having an ability to inhibit of dental plaque attachment, and treat oral ulcers like the aphthous stomatitis. However, hexetidine with concentrations exceeding 0.1% may cause ulcers in the oral mucosa and erosion of the enamel. 18 The duration of mouthwash used by elderly is the consideration in our study method, since the elderly were vulnerable person, so we performed in elderly only in seven days using mouthwash. Besides, there is a possibility that topical adverse side effect of alcoholcontaining mouthwash to oral tissue in elderly. 7 Xerostomia does not always correlate with decrease salivary flow rate, People with xerostomia may not have salivary secretion impairment or in other way people with decreased salivary flow rate may not have xerostomia feeling. 19 Although aging may alter salivary gland tissue by replacing acinar cell by fibrous and adipose tissue, but there is not an agreement yet that aging may independent factor which may cause decreased salivary flow rate (hyposalivation). Salivary flow rate were reduced with the increase age. 20 Most elderly may have low salivary flow rate because of multi factorial. The most factors that may cause xerostomia in elderly are medications and systemic diseases. 11, 21 In regard of the method which only a cross sectional study, this study showed that the alcohol may increase xersotomia severity in elderly, so, it did not showed cause and effect relationship. We use VAS questionnaire to assess the severity of xerostomia. This VAS quetioonaire has been used in our previous study which show the xerostomia severity correlate with serum inflammatory marker c-reactive protein (CRP) in Indonesian type 2 DM patient. The exact mechanism of xerostomia induced by alcohol containing mouthwash is still not available. Alcohol may constrict small blood vessel in minor salivary glands in oral mucosal. The constriction of small blood vessel will reduce only 7-8% salivary flow rate of total flow rate because there are aprooximatley 600-1000 minor salivary glands in oral mucosa which depends on vascularization. 22 The xerostomia may present if only hyposalivation under 50% of normal saliva productions. 23 The probably explanation of the local effect of alcohol in oral mucosa that could apply for our current study that the alcohol may cause dehydration effects of oral mucosal through transdermal/ transmucosal water loss. 4 Alcohol in mouthwash may induce the contristion of minor salivary glands and activation of vannilloid receptor-1 which result in hydration of oral mucosal. 24 This xerostomia effect of alcohol containing mouthwash may be temporary and it is a dose-response association. It means that the xerostomia effects of alcohol mouthwash will not longer when the alcohol containing mouthwash used in short periods and low dosage. In conclusion, there was not a significant difference of xerostomia severity between elderly used non alcohol-containing mouthwash and alcohol-containing mouthwash.
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